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Claims 

[d] A microprocessor subsystem for use in a system- 
on-chip (SoC) integrated circuit (IC) comprising a com- 
munications bus device, said microprocessor sub-system 
comprising: 

two or more microprocessor devices formed as a single 
processor core assembly and capable of performing op- 
erations to implement a given processing functionality; 
a memory storage device associated with said two or 
more microprocessor devices in said sub-system for 
storing at least one of data and instructions in said sin- 
gle processor core assembly; 

an interconnect means residing in said single processor 
core assembly for enabling communication between said 
two or more microprocessor devices and said SoC IC 
communications bus device, whereby said single proces- 
sor core assembly may communicate with components of 
said SoC IC. 

[c2] The microprocessor subsystem as claimed in Claim 1, 

wherein said two or more microprocessor devices of said 
single processor core assembly operate under program 
control to enable a specific set of functionalities. 



[c3] The microprocessor subsystem as claimed in Claim 1, 
wherein said interconnect means comprises a switch 
fabric. 

[c4] The microprocessor subsystem as claimed in Claim 1, 

wherein said interconnect means comprises a communi- 
cations bus. 

[c5] The microprocessor subsystem as claimed in Claim 2, 
wherein said SoC IC is a network processor assembly, 
said microprocessor subsystem implementing packet 
communications processing functionality. 

[c6] The microprocessor subsystem as claimed in Claim 5, 
wherein said single processor core assembly further 
comprises one or more interface devices capable of re- 
ceiving communications according to a network commu- 
nications protocol including one or more from the group 
comprising: Fibre Channel, Gb Ethernet, Infiniband. 

[c7] The microprocessor subsystem as claimed in Claim 6, 
wherein said network processor assembly is configured 
as one of a DSP, coprocessor, Hybrid ASIC, or other net- 
work processing arrangement, said network processing 
assembly comprising: 
a network processing device, and 
a high-speed local bus means for interconnecting com- 



ponents of said network processing assembly with said 
network processing device. 

[c8] The microprocessor subsystem as claimed in Claim 7, 

wherein components of said network processor assembly 
include one or more selected from the group comprising: 
an SRAM, a DDR controller, a PCI-X bridge, a direct 
memory access DMA device, a DMA controller, an on- 
chip peripheral bus (OPB) for interfacing with external 
components via one or more I/O interface devices, and a 
Medium Access Control (MAC) protocol device employed 
to provide a data link layer interface to an Ethernet local 
area network (LAN) system. 

[c9] The microprocessor subsystem as claimed in Claim 1, 
wherein said single processor core assembly further 
comprises a programmable processor local bus bridge 
device for enabling data flow between the microproces- 
sor subsystem and said communications bus device of 
said SoC IC. 

[do] The microprocessor subsystem as claimed in Claim 9, 
wherein said programmable processor local bus bridge 
device adapts communications signals and signaling 
protocols between two communication systems commu- 
nicating via said SoC IC device implementing said single 
processor core assembly. 



[c11] The microprocessor subsystem as claimed in Claim 1, 
wherein said interconnect means comprises a crossbar 
switch for tying together independent thread groups 
corresponding to two or more microprocessor devices. 

[d2] The microprocessor subsystem as claimed in Claim 1, 
wherein said local memory storage device associated 
with said two or more microprocessor devices in said 
sub-system includes one or more of: a local SRAM mem- 
ory, a memory cache, and an l-cache connecting the 
sub-processors together. 

[c13] The microprocessor subsystem as claimed in Claim 8, 

wherein said two or more microprocessor devices of said 
single processor core assembly comprises means for 
polling a communications bus device of said SoC IC for 
handling processing of one or more network protocol 
communications. 

[d4] a system-on-chip (SoC) Integrated Circuit (IC) network 
processor architecture comprising: 
a network processor core for controlling SoC network 
processor functions among a plurality of network pro- 
cessor components; 

an SoC local system bus device for enabling communica- 
tions among said SoC network processor components, 



one SoC network processor component comprising an 
independent multiprocessor subsystem core comprising: 

i) at least one microprocessor implementing a given 
functionality; 

ii) at least one memory storage device for storing at 
least one of data and instructions; and 

iii) interconnect means for enabling high speed com- 
munication between two or more microprocessor de- 
vices and said SoC IC local system bus device, 

wherein said single SoC multiprocessor subsystem core 
provides multi-threading network processing capability. 

[d5] The SoC IC network processor architecture as claimed in 
Claim 14, wherein said single SoC multiprocessor sub- 
system core further comprises one or more interface de- 
vices capable of receiving communications according to 
a network communications protocol including one or 
more from the group comprising: Fibre Channel, Gb Eth- 
ernet, Infiniband. 

[d6] The SoC IC network processor architecture as claimed in 
Claim 15, configured as one of a DSP, coprocessor, Hy- 
brid ASIC, or other network processing arrangement, 
wherein said SoC local system bus device is a high- 
speed local bus means for interconnecting said SoC net- 
work processor components with said network process- 
ing core. 



[d7] The SoC IC network processor architecture as claimed in 
Claim 16, wherein said network processor components 
include one or more selected from the group comprising: 
an SRAM, a DDR controller, a PCI-X bridge, a direct 
memory access DMA device, a DMA controller, an on- 
chip peripheral bus (OPB) for interfacing with external 
components via one or more I/O interface devices, and a 
Medium Access Control (MAC) protocol device employed 
to provide a data link layer interface to an Ethernet local 
area network (LAN) system. 

[d8] The SoC IC network processor architecture as claimed in 
Claim 14, wherein said multiprocessor subsystem core 
further comprises a programmable processor local bus 
bridge device for enabling data flow between the micro- 
processor subsystem and said SoC local system bus de- 
vice. 

[d9] The SoC IC network processor architecture as claimed in 
Claim 18, wherein said programmable processor local 
bus bridge device adapts communications signals and 
signaling protocols between two communication systems 
communicating via said SoC IC device implementing said 
single multiprocessor subsystem core. 

[c20] The SoC IC network processor architecture as claimed in 



Claim 14, wherein said interconnect means of said single 
multiprocessor subsystem core comprises a crossbar 
switch for tying together independent thread groups 
corresponding to two or more microprocessor devices. 

[c21] The SoC IC network processor architecture as claimed in 
Claim 14, wherein said at least one memory storage de- 
vice associated with said two or more microprocessor 
devices in said sub-system includes one or more of: a 
local SRAM memory, a memory cache, and an l-cache for 
connecting the microprocessor devices together. 

[c22] The SoC IC network processor architecture as claimed in 
Claim 21, wherein said single multiprocessor subsystem 
core comprises means for polling a local system bus de- 
vice of said SoC IC for handling processing of one or 
more network protocol communications. 

[c23] a system-on-chip (SoC) processor Integrated Circuit (IC) 
architecture comprising: 

a processor core for controlling SoC processing func- 
tions among a plurality of SoC component devices; 
an SoC local system bus device for enabling communica- 
tions among said SoC component devices, one SoC com- 
ponent device comprising a single independent multi- 
processor subsystem core comprising: 

a plurality of multiple processors, each multiple pro- 



cessor having a local memory associated therewith 

forming a processor cluster; and 

a switch fabric means connecting each processor 

cluster within said SoC IC, 
wherein said single SoC multiprocessor subsystem core 
is capable of performing multi-threading operation pro- 
cessing. 

[c24] The system-on-chip (SoC) processor Integrated Circuit 
(IC) architecture as claimed in Claim 23, wherein said in- 
dependent multiprocessor subsystem core comprising a 
plurality of multiple processors implements predefined 
set of functionality for use as a functional SoC compo- 
nent, said switch fabric connecting each processor clus- 
ter within said SoC IC enabling data traffic flow for pro- 
cessing required by said functionality within said core. 

[c25] The system-on-chip (SoC) processor Integrated Circuit 
(IC) architecture as claimed in Claim 23, wherein said 
switch fabric means further enables communication of 
data traffic and instruction traffic for processing required 
by said functionality within said core. 

[c26] The system-on-chip (SoC) processor Integrated Circuit 
(IC) architecture as claimed in Claim 23, wherein said 
switch fabric means comprises a crossbar switch that or- 
ganizes independent thread groups within the multipro- 



cessor subsystem core in a cellular fashion. 

[c27] The system-on-chip (SoC) processor Integrated Circuit 
(IC) architecture as claimed in Claim 26, wherein each of 
said plurality of multiple processors includes a local 
SRAM memory, one of an arithmetic logic unit (ALU) or 
floating point unit (FPU) and corresponding data cache, 
and, an instruction cache (l-cache) foe connecting pro- 
cessor thread groups together. 

[c28] The system-on-chip (SoC) processor Integrated Circuit 
(IC) architecture as claimed in Claim 26, wherein said 
single independent multiprocessor subsystem core func- 
tions in an SoC implementation including one of: a mi- 
croprocessor, DSP, coprocessor, Hybrid ASIC's, or an- 
other network processor arrangement. 

[c29] The system-on-chip (SoC) processor Integrated Circuit 
(IC) architecture as claimed in Claim 26, wherein the as- 
sociated local memory memory of the processor cluster 
includes a local SRAM, or on-chip DRAM. 

[c30] The system-on-chip (SoC) processor Integrated Circuit 
(IC) architecture as claimed in Claim 26, further including 
a software polling connection means to direct bus and 1/ 
O media connections, said polling connection means 
polling said SoC local system bus device to handle one or 



more network protocols. 



